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(57) Abstract 

In the rational drug design for developing new microbial agents of the next generation targeting ribosome recycling factors (RRFs), 
RRFs are highly expressed by using temperature sensitive gene variants of Escherichia coli carrying plasmids having genes (rrr) encoding 
RRFs of various bacteria, thus clarifying both the primary and the three-dimensional structures of RRFs and firrs of various bacteria on the 
molecular level. 
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m m m 

KIBSttfltfe^X*^ #WBI«© V * v - a D ir -r? 'J > /H^ (RRF) £ 3 - 
KLTl^aae? (frr) tiH^^^^^X i K£W*5:ft»E©i&K88Sttit 

RRF £S5S83i 3 &tf RRFOflKR^fefcM-tSo *3&BJJ $§Kffi 
(Psudomonas aeruginosa) RRF. 33BHS&t*X RRF <0*7 i / ttE^JStf 

rwte-k r#s_u r»j£j ry*y-AuiM? >j >rj ©4©pgfr*j£»)ft 
&?j afif^ u * v - a ijffl-r « fc » k . >7t^t- rna, m& RNA. 'J 

(Ribosome recycling factor, J£JT RRF i I * 9 ) <tJcp>y->'g> H7 G 
(elongation factor G, ETFEFG) lick OftMBStt* C <krt<#fro Tl^ 0 d© 
mfijfflj ®^{±Janosiif±^>{- (1996 Adv. Biophys. 
32:121 - 201) tCfc^Tffi^^ tlTl^o 

9©36W£iH$WK*tilB U#5«»<!:t^, *rfcfcffi&«5«©HJ$6* < -^& 
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.£l=*iU ftK&W*ftfcLft&mWi4:til,tz - U747&0 ttz 

*f|f!#&ti RRF *9-*fyVt t&ffMfflt: r>3 i-Jl> K 5 -y If -f > feT#J 

#©#&**<, J!yT©<!:*J0^fe«Kj©*tii||^5wi:ir«fcSo 

J i jtfiS^W K MM <b UW. Ui'5ci^oTi^oi\ RRF icM k 
^-(1, mfc'X\km<&M. jannaschiiM:*©£6K££JifcKM1"SH : f©** 

D^-^usE^o-etupncH^i^^iSi^c t^^nti^^' (Buit e» 

1996. Science, 273: 1058 - 1073). RRFffli5©2fif*j!,£*ittl\, C©,OT 

*> i * ti em^^tt^f*© rrf -e u ^f&© c ct <o mn $ 

^Hir N £&&&© mRNA tt * 7 v X h a ^ y ? X'WM&MQOlZtLl* # 'J v X 
hD^. y ?T£>£C <b#;plf btl£ (Kozak 1987, Mol. Cell. Biol. 7:3438- 
3445 ; Das t> 1984, Nucleic Acids Res. 12 : 4757 - 4768 ; Schoner y> 1986 
Proc. Natl. Acad. Sci. U.S.A. 83 : 8506-8510 ; Sprengel t> 1985 Nucleic 
Acids Res. 13 : 893 - 909) „ 

vn&ftvmm t^i%A mum^^cD *> © tmn * © -c> rrf \m u ^sn© 
*-y-y h<tu^ra^ij©^mii. ^muis«>T*isaic^©tr*-5o 

cnST©RRF©W%l±(3i^^■r^T^i®'^rffl^'C^f/i:t>tlT 

%tz 0 frritxmmi-t^r&m^Xtemtt-c&io, *fcj£<iiiBi-ct.€n 
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¥3 -200797 OfrLtttf^ RRFWtmffl<D&&<D9- J fy V^hZ 
C £ kUWRlthUkZfrz,^ &mWW® f rr £ * © jtfciP© 3 - 

#3&BJ§ 14 w © J: 9 SJH£#jfc-f 5 #> iz £ £ ti fc fe © T * 0 „ gil^ £* © 
ffi$c©RRF£n- KLTl^AfE^iTc /®@S?lJ©TOKfc^T. *B§E©& 
Soffit f5«H* «■ ffiffl f 5 £ 1 ^ 9 %tM <£ SiSS cS'iUTl^o 

ftK*3gB^!i> fi^/g^RRF^ttite^frr^^-r^^7X J K©fP$IC 
^Lfc (#«3pio- 14747-t) £ ^W^ilfe**"^ ^fettDNAK 

ttzt rrf ^^g-^^-r « ©t^w^»t*i tin, ft!i.©a^ £ © rrf wxm 

at»TJS&tt* J2, -E-©^© f rr ££-friSJ8i6£ttftl* * ©issuer 

RRF*<TOmb-r^^SJ^±©^T^|fflS, aftfl<li:iiSliS^SI)!Et5 
*«fg©S«cXfflfrrite^£ LTn- K£ttTO>£RRF©?£&£$glSU :tl 
K «fc 0 #J ft T X © RRF R If f rr £ TOT 3 C £ T * 0 
f rr R t>" X f rr ©£pfi£ £ * © 3 - K L T I * * RRF K *J 4 f rr itfc^ 

^snE**w-r sa^uiiia^ «&©$* urs* £ % rrf its 
rrfso'x rrf zmtisx-xmrn u # v - a £ efg £ wc £ c 6> 

4 >tf boirfctfSRRF ffif4£;3*Lfco 

C©=k7^M^L/c«®RRFS^X RRF*1#5^fe*^-LfcC £li> cn 
b©RRFj:*hr 5lfi##j0M36icW2SEfctf ♦) "Cti < > £< ftk©7?ilf 1©RRF<; 

ft t h mmm © m is i ~ £ -> t s » t & -c * s „ 
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jssitatft^iittcs s^cn^ffli^T, »£fK?iui#©RRF#*etefl:-r* 

fflK^±©fflftTffe©S©frritiK-?i LT=r^ K<*ttTl*SRRF®Stt£|RlS 
f*^JCM-r*o M»bORRF^3 - KUTl^frrif 

{C2»AUTftfc©M^t>©RRF^S^$-ti-5^. acfwtl*«f5IL^:^ ®£ 

CMt5o *«a*w*5gi!8{± % gWffiRRF. RRF©#T- ;WtiSMRU& 

mi 

mm& rrf #*»»*-e«t6-r 5:^^777*^0 

RRF it f5^g#l# (□, e<0*W* (O. •>> IPTG^JD 
»=J:0R?l|tprtg<£4a«SRRF*3- K-r-Salfe^^tf^^x = KmL/:^ 
MfigBS^RRFitfe^iW* (A, A, +) 0£WM£jt,/Co Ml±&*43 

12 

A) li&M&fefltit&jpPAOl £*!|ffiBBfcEcoRI "COT^' 
«atffcf&LfcftTfc*K B) ti A) OSBIfrrlliifif^rnyf-f >?'T'fc 

-So 

113 

ill rrf cd *® g f^to fg^* ^-r 0 * 5 „ 

L/c 0 7CBiHDH5a, 7*7* * KpSP1814£#A 
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MDHS.. IPTGffST^^ KpSP18Ut«ALfc*»«DH5«. IPTG 
**E7»xi KPRR2 C*Wfn*tr) «ALfc*»«DH5 

8C «*»«RRP*0.BM«JB^-C, MOOO.ttHEL*** 

*tt*«SRRF * 19 » " LtW^ 1 """ 

|H5 (A)> 0 5 (B) 

*s u rrf t ««« rrf © istsae* 4^7t*s. 

05 (A) tt. «WUfcWi«RRF*, 05 (B) «««U fc »«RRF*« 

10mM MJX (PH7.4X 80mM NftCU 8.2mM MgSO, ImM 

• u ■♦ , mmM t %- D 7^>>,160mM GTP, 8.0 O.D.260a-7 
DithiothreitoL lOmM ta.o<"i^^ 

,. 94„g S150 <RRF****l» *275*l+fl»*U 30<C 

g t, ^ , ? t ^ttJSSWSO.l p - #-*JHl^ 40.000rpm - 

H6 

„= KpBluescrip. (StratageneS) **»«DH5a* (CISCO BRLK) U 
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L/Co ft**.-*- fjf«fl§SRRFlmg N * - pBluescript £ 

«ALfc^»MDH5 af*=fc «9 l#/c|fflMtt|^ P EB2£igA Lfc*BHDH5 a «t 

H7 

X RRF i*J?!MRRF «fc*£XKiS£jjr*-0T*s o 
X RRF* =i- K-r«at^f*^t^7X * KPEB2iAllI®RRF*3- K-T 
X * KpRRl (Ichikawa and Kaji 1989, J. Biol. Chem. 
264:20054- 20059) «ft*'ft*J3§E DH5 a«Ki»A, fSSiS-tf*:^ *fif] 
ftlS+^Ett^tlfc^rfeJCiij^^ORRF^IfJIILfco IfM^nfcX RRF* 
U->2ri^7Kte*«LT (16^g^^0.5^g) /JHn AUfffiRRF (0.5^ 
g) *U->8<r^^T-^ ra > ho-Jl/i LTfflt ^TBUiiiCD SDS — PAGE MM, 

ffiRRFtf'J^D-^ftl* (20000 teKSfrft Lxmm) ^I^^xx^t*d 
EI8 

x RRF«cj;s^:fliffiM©^ y-A^£©'j'-Kv-AM#g*^-f ^5 7-^ 

B5i:*Lt^i^fto^ x iSEF-GS[f«l.X RRF ^fflM^i 

i&vffimmiz^^T kmmizmmz'% & z tii^i £x- &t£^ 0 tum^tm 

RRF*zj- K-T^ite^{ratfE^*fc/ct,-r^fe{: N COiffc^DNA* 
r^l/-htbtTaq|ij ^ 7 — -b'K J; -5 P C R*^f -? CO^J^- 
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*. c .*M« , » * v - * J^M^****^* H F .6 

Uanosi*. Proc.Na.io. Acad. Sci. 91. 4249.1994) . 

* X©RRF * =■ - K LT* IrriWW Staphyiococcus 
aureus «*r — 

W% ,,ambda ZAP .1 vector C «*iMft*:«6* " 
, JR N450 „H«-Vtt, Stratasene Cata,o g # 936052, *ExAss iS t 

^t^r** KpB,uescriptr-»**^ 
,,-9*. *MU12« (*MMC1061»*«K. ftft*DNA K «M» 

ft) CDF' H***AU HIC^?x')*7t 
* (HoMBMHtRRFaeMEU*) 
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nZfttz-f^Xi KDNA£EcoRItlJPSS^T*M. SESHftJ&JK£LT 
&2.6Ki£S;6^tt£ ^ KpEco-2£Hfc 0 C©pEco - 2 £ BamHIfrlPI 
Bm-ZWm, S&mmZJ&ZitKtZZ, ftlK&&jfrMj>tt*DNA£»T\ pEB 
-3££fl-#;fco -CD P EB-3(±32°C. 43XM^ L ©®^J;0#'B»n/Co d©frr 
li^#]S. aureus S*©frr iS^nfc^ffi^J* U 2©E^JIi*©&jS?l!03*l*: 
S. aureus CD frr £ < g/«£ £ C t^b, fl©7^77 'J <CP >^ ^ £ LTf 
£tlTWc^ft©|ffl0©DNA|£5fc<h%;t£tU Cti^X RRF £"?^C £icih^ 0 

MtNEIKXEAQERMGKTLEALGHAFAKIRTGRAHPSILDSVMVSYYGADTPLRQVANVTV 
EDSRTLALAVF 

DKSMIQAVEKAIMTSDLGLNPATAGTTIRVPMPALTEETRKGYTKQARAEAEQARVSVR 
NIRRDALAQLK 

DLQKEKEISEDEERRAGDDVQKLTDKFIGEIEKALEAKEADLMAV 

7 > 3j->ls F7 v r-r-y <i > lz^X®EJk7tffiM<?) : {kl£.K X RRF fr&ibx 
M&LT\.^6Z tfr»* c©X RRF ©SB^iJli^±^a6TMgT'* S 0 
%»g)3 *§*Efr£©frritfciP©l3£ 

U ©, fiflBBSttflte^^HRRF *#^*»®^©ffi*il6lfel= «fc 5 x ? u - - > 

&tt& PA01 #c©&£1*DNA £ Sau3A mmmTWm U 0.7 % 7 # n - X >f 
;W*&ft»rtCJ;9 25kfr£30k£X©HrJf££«^ (Marmur £ 1961, J. 
Mol. Biol. 3 : 208 - 218) t^X; V'Y J A7-f7*7 'J ^fFJjfc L fc 0 SP*>> 
tlfcDNABfH"*3X 5 hX^-^X; KpLA2917 (Allen*. 1985 J. 
Bacteriol. 161:955 - 962) © BglllflJKBBfcflJBrftlCflr A, 
LT*JMS17 - 1|* (Simon 6, 1983, Bio/Technology 1:784-789) \z 
lAlto *A3ft*M*fcU f©IWC*5r h7t-f^ 'J >*30 j« g/ml 
SvfrLBSfc^ijfttLttCflftfri'U 2400©4*^1#<ift/c o * tl€ft©ffi*£ LB»t£ 
Hfe-C^F#L^^ xh51M*ll> (30 # g/ml) £ X h U rf h v^f •> > (500 
H g/ml) £-S-**JMLJ14fle (^«MC1061#CSSSg«^itt5^ frrl4 
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PLA2917 ZSAj-C^ZtztiUZ-r bvlMt 1 ) >)zm&Vh61)\ X h 1/7 h v-f 
^wriiSgftT&So ttSRSMIBiai:tt**J»SLJ14«ctt^ hl/^hv^ 

C©^b- h£42 o CTl6^b20B#Ftgig#t&, nw©!S#> £n/c*?g£-f ^xia 
JRtfco ^-c«r#^-r^^7X i K«fc 9 RNA «fc!?II|JKLE?!l*ifc£L 

MtNEIKKDAKERMQKSVESLSHNFGRIRTGQAHPSILEOVMVPYYGADTPIKQVANITVK 
DARTLQVVAF 

ERNMLGAVDKAIGSAGLNLNPTNLGELLLISMPALTEETRRGFTKQARDVAEDARVAV 
RNIRRDANSSLK 

DLVKEmSEDEERRATGEIDDLTKKFVAEIDAKLAEKEKDLMAV 

±E©ffl *9 ^ *»ffifi«fiiStt«(K^^»»*ffl XSl>MI® RRF 
itiii A^teT & *) , - ©«£ffl I X&tflilWi RRF £#H£|535£T'i| £ 0 

^ $ ft fc iaff jBStt RRF jttel£»«*ffl I > * C £ K J: 9 f&© M® RRF £ n - 

HM4 zmmmRR? <Dmmm 

±£MWlW\~X& y> titzUmW frr j&<£K&M© RRF ^3-KlTt^:i 

BPfcs ^ffljl^tiW-^yJ-f^^^-A (ORF) ©Bates K> J: 9 
±«E 15 *K K>«fc0T«E507&a££#irDNA£:/7X$ K 

pMW118jria*^Af^7Xi KpM02925£, *©8sfe#±K:i&gM8£1$frr 
itfci^Hilac Iqitf£^^^o^IMLJ2221#{CffiAL, ilfORRFiri 

K (pM02925) It lac /a * -£W"T -So H 1 KgrT J: i C 
SLJ2221t*©3g;ftK>fBg§-f MC1061»(SiaSW14Tfe 0. *fl&H 
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LJ2221*|5JiRRF*<iBKflRSttO*:»ffljKJBSttT*4o -f^Xi KpM02925£ 
&o*MW LJ 222 1 W li . IPTG ^^fiTt' li 43 T K *i 1 ■> T #I 5 1# SntO 
K*fU lmMOlPTG«^TT(i^Wb#^o BP*>s iStM© RRF O ORF 

mmrn 5 /-^x 7 ^ - ^mm&ih cpfge) i-y-tf^^p »f< >?\zjl 

ZmmW frr itfe?-&ft©jSWr 

k *?r m m&m K P ni - e co r v -c mm u ^ mm f rr ^ »? 

£*U C©frrite^'-^ft®DNA/<> K±K#£LT^<S C t*<^$nfc 0 
Hl-> «(IIS»*SpeI-C«I»fLfc«!fe#DNABffr*PFGET^ilLfc^ ftfiBB* 
^Kpnl - EcoRV TTO L iz 1.4K*ft*fr £> « £&m frr ^-g-trBJfW* 7° d - 7* 

H 2 JC^-rS <9 , MS^Spel -C^Jttff OfcBROfirfrT SpT Iff*: K 
120KJS&©BJr>i-:&<tfctti$*U -e^{ClirpdB N tsf, pyrH. frr om^Oi&fcW 
K*tiTl^:i^ofc, C©SpTli»M»ifei4:±©30^*>t>32^ 
©{4®fr#& U g e^ft^JfiiieT©^ < * *fi&fc (auxotroph - rich region) 

±E»i f rr »r *> n - k 2 n r t > * mm rrf # aji ® i*j -esm-r * a% * 

- £ lira L/Co 

BPS, KpnI/EcoRV«I«f{w«ta 1.4K^36©ia«ffifrr ^trWfH-^y^X x 
KpUC18£pUC19cDKpnI/HincIIti{r^ALT^n^tl7 e 5X = KpSP1814. 
pSP1914£fftKU Cin£Aflf®DH5 aJfcK^ALfco 

13i:itct9i:> /7X- KpSP1814£^A£ft^®£Mc:ko-cfiIPTGK 
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and Kaii 1991. J. Bacterid. 1T3 : 5181 - 5187 ; Ichikawa and K«. 1989. 
j Bio, Chem. 264:20054 - 20059) *»ALfcM*ilM»'=*«'=***'> 
«MRRF*H**h*. *WDH5«*«1« ^**»> 

J, -5 r iac f o * - * - K i * frr ats^SO *<*.:?f t»nt ^ 5 . B 3 C JPl" 

c otSBiiffl RRF A •) mSSf * c i L-'- 

*mms«^xi K pspi814*»al««**«* t*^ 

000G e«*C*m .J***** 45 K* & 70 % » WT > ^ 

^ ».-C. 10mM Tris-C. (pH7.8). 20mM NH.C1. ImM MgSO,. 6mM 

<) RRP«D«ELTl«*"-*^*»»*:. * C 10mM 

CI <pH7.6). 50mM NftCL 10mM M 8 SO.. O.SmM MTtWtLW" 
f ,, xG -100*9AKJ:*y*«a*n' te - COBRRFBa«2*B® 
tf-^JWUT^**. ft*****-*"** 
(CM) -w-Xi.lt.K********-' 1 -.. CM-**»^*»*« 
*»10mM KAc — CHaCOOH (pH5.0). 20mM NHX1. 0.5mM DTT. 5K 
nta-*tWtW«.lM»«' °- 02a «* 0.62 SS» T > * ^ 9 A 

O****^ 10mM Tris-Cl CpH7.6). 50mM NH.C1. lOmM MgSO,. 0. 
5m M DTTca^tr^SJRRFitfc. *fc, *X*»^*tf*RRFtt* 

<)7 9') >\>T 5 Ky'^S«.W»l-"C* ffl **S*W' < '-- 

^fc = *. B » 4 >Sl6*l»«C«30««)JI*<*-fc«'«>®' tUtUfcM* 
R RFB*»«RRF K *W**^»-*-*«» iK,Sl '* : - *** 57 ' '** 



- 11 - 



WO 98/37202 



PCT/JP98/00734 



64%, similality*<7796T*5C:i^^#^tt, N C ©KfSicfclj £ 30fg©g 

^"C«tg-rsct*>cfe^2gai*««J:9»c > *«§!!©* 'J v-A*ffii>fe-f > t " 
HD^||T>;#V-A»(|te*<©»6tl3t (05), ^©JgtSfeli, *»»RRF©g 

^8 X RRFO^jHErtTOfSgHfiSl 

B6M\ i!1*XRRF*3- K1-5it&F©^J»S»rt-co5i6a*Bfc^*^ 
Lfct>©?£5 0 HtC^iTJ;-^ t>mm L tz RRF t, mi&cDX RRF 

*3-K-rsit€^F*^tf^7X* K^AL/c^Uffi* (DH5 a ) 

*S K^AL^5iM^^f#^tl^Jfii±}^+^li. ^aftBRRFct*)^^** 
S*«©^X RRF©/<> KA<B«>£ttfco — ^ c©X RRF £ n - KiT -5 jf 

vzmALtz±mmm^&ztitzM&m*tzttx rrf© 

'<> Kli£<g®Sftttfr 0 fc 0 SP5> jzmMDH5 aft*\zls^T* X RRF© 
CftliX RRF©H&7C*i£*»BBU ^^ItiLtRRFCJft^^ya 

m^Ml X RRF MXmmRRF (DVLteiztt? Zfcfc 

0 V*\Z*mm RRF £££ LTllfcMl RRF * «j ? o - ± ;l>fcvf*£/f^ 
TX RRF{r^SSJ^©M^*^o^m^HI7(r^ 0 mtLtzX RRF* 
«$Ufc»U ^Fn-t^D-xMm ^*ta*0MRRF*?'J ta-i-n, 

RRF*te*^Lfcfc©£tfcfl§C«>: LTfflO^ l/->8Cli«lRRF^3 - Kf 

**fc**S*f7"7* « V pRRI *mALtz±mWWJ: V #Mffimitz*mm 
RRF Zm^tz 0 
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s g^p io ttSXRRro-(>fK>i:i'«iS« 

^ y t > u * * 5 RRF ffl#*^Stt« *.J7-^^r/-i-0'J* 
V-isM^^IC^M^- (Hirashima and Kaji 1972, 
Biochemistry U : 4037 - 4044). ^BS^^**^* 

x RRF*, *m«.jv-ac*» 4 ^a»W'J 
«*RRF*2WW*K*^ X RRF C «1W«T**>n*= c t *M* 

»B«c*,H^X**fflRRF*<«*et!45 ; :i**+^»'"* 2i ^* 

RRF*St-> *.42^-rt»L»te = t«. X RRF**MKn«W* = i* 

#t. XRRF*=.-Kt^jte^*X<»-^ D -'^^-^" s h * 
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WA$tlTl^;/7X; KpPEN1054^-7 D 7X i > =i >'<f- b" U -r -f © 
UlClo'i & ^ tb UTx X &*© RRF £#Jffl L T LJ3 Lf#* fr* jifco 

7"7X$ KpPEN1054 JCJi-r- h7t^ ? 'J ^Wttite?-^ pEB-2*3"tf^7 
X; Ki-ecDfttt^BgO^^^-^TXi H\ R&t&ttJ&CpRRl^Str^Xi 
KliT > t° •> >J >»ffittS^-£0N-T#^ T y t°-> 'J >^#i;LB«^ife±T 
©«***£ fct&DiS-rciiK J; !> N *tl^*fffcH#A*nfc^5X = K©#&£ 
flHBLfco ^©*£m. pEB-2{C«t»)3- K$tifcX RRF{iLJ3©tf"C3g3au 

o 5 pRRl £z»A Lt/7X; b'ttffiftM (J pPEN1054 ©ft 0 K^flftM 

*38bjjw\ #m©^ra^^RRFiifs-f-^omL, Ejrr s 

*>©T£>£^ *56i>8tC«fcoT»^ti*RRFjt&f©H^»C«t5WflU±x RRF 
£ * - y y htl fctftMJW* 7->3MF7y r xtf -r > £/8 i ^-ctijssi-r 3 «6 
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mm^ : i 

BflJOg* : 558 
K3*J : 

ATGATCAACGAGATCAAGAAGGAAGCGCAGGAGCGCATOGGCAAGACCCTGGAAG 
CGCTGGGCC ATGCCT 

TCGCGAAGATTCGTACCGGTCGCGCGCATCCGAGCATCCTGGATAGCGTGATGGTTT 
CCTATTACGGGGC 

CGATACGCCGCTGCGCCAGGTCGCCAACGTCACCGTGGAAGACTCCCGTACCCTGG 
CCCTGGCCGTGTTC 

GACAAGAGCATGATCCAGGCGGTCGAGAAGGCCATCATGACCTCCGACCTGGGGCT 
CAACCCGGCCACCG 

CCGGCACCACCATCCGCGTACCGATGCCGGCCCTGACCGAGGAGACCCGCAAGGGC 
TACACCAAGCAGGC 

GCGTGCCGAGGCCGAGCAGGCGCGGGTTTCCGTGCGCAACATCCGTCGCGATGCGC 
TGGCCCAGTTGAAG 

GACCTGCAGAAGGAAAAGGAAATCAGCGAGGACGAAGAGCGCCGCGCCGGCGACG 
ACGTGCAGAAGCTGA 

CCGACAAGTTCATCGGTGAGATCGAGAAGGCACTGGAAGCCAAAGAAGCGGACCTC 
ATGGCTGTCTGA 
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: 2 

IB^IJCDj:^ : 185 

H et lie As„ 01. He Lys Lys Glu Ala Gin Glu Ar, Met Gly Lys 

" IZZ™ - «. « «.~x - — 

m« ser Arq Thr Leu Ala Leu Ala val Phe 
L Z r m Gin Ala val 1. Lys Ala He Met m - 
Tn Leu Gly Leu Asn Pro Ala Tur Ala Gly Tar Thr lie Ar, val 

is„ lie Arg Arg Asp Ala Leu Ala Gin Leu Lys 

Leu GlnVGlu Lys G1U Ue S« Glu Asp Glu Glu £ « 

.l! Glv asp Asp v.l Gin L,s Leu Thr Asp Lys Phe He Gly Glu 
° ly P * * Mn 81u Ala ly s Gl» Ala Asp Leu Met Ala val 

He Glu Lys Ala Leu giu ai* 
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@S?IJ#-5y : 3 
E?'J«S^ : 558 

w.n<om : mm 
mn ■ 

ATGATCAACGAAATCAAOAAAGACGCCAAAOAGCGCATGCAGAAGTCGGTGGAATC 
GCTGTCCCACAACT 

TCGGTCGCATCCGTACCGGTCAGGCGCACCCAAGCATCCTGGAAGGTGTGATGGTGC 
CGTACTACGGCGC 

TGACACTCCGATCAAGCAAGTGGCCAACATCACTGTCAAAGACGCCCGTACCCTGC 
AAGTCGTTGCGTTC 

GAACGCAACATGCTGGGTGCCGTCGACAAAGCGATCGGCAGTGCAGGCCTGAACCT 
GAACCCGACCAACC 

TCGGTGAGTTGCTGCTCATCAGTATGCCGGCCCTGACCGAAGAAACCCGTCGTGGCT 
TCACCAAGCAAGC 

GCGTGACGTTGCTGAAGACGCGCGTGTTGCCGTGCGCAACATTCGTCGTGACGCGAA 
CAGCTCGCTGAAG 

GACCTGGTCAAGGAAAAAGAGATCAGTGAAGACGAAGAGCGTCGCGCGACTGGCG 
AGATCGACGATCTGA 

CCAAGAAATTCGTGGCTGAAATCGACGCGAAGCTGGCAGAGAAAGAAAAAGACCTG 
ATGGCCGTATAA 
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mW&Z ■ 185 
@E?"J : 

„et lie Asn «1« He Lys Lys Asp Ala Lys Glu Arg Met Gin Ly. 
se al Glu Ser Leu Ser His Asn Phe Gly Ar, He Arg T h r Gly 

x» Ma Arg Thr Leu Gin Val val Ala Phe 

A , Asn Ket Leu 01, Ala Val Asp Lys Ala Xle Gly ... AL 

Ly s Gin Ala Ar, Asp val Ala Glu Asp Ala A,, val Ala Val Arg 
& sn lie Ar, Arg Asp Ala Asn Ser Ser Leu Lys 
*sp Leu Val Lys .1. Lys G!u lie Ser Glu Asp .1. Glu Ar, A , 
" L 01, /lu He Asp ASP Leu «r L,s Lys P*e Val A a lu 
tl e Asp Ala Lys Leu Ala Glu Lys Glu Lys Asp Leu Met Ala 
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2. ffi©K^t>©RRF*3- KL-Cl^S f r r itfc : 3 1 £i&*i&//rtf>' , -5 * $ K 

+ S fiKS!SttiH5^ ^<**« l ^ T „ SAHs^gem*© RRF **/pgtt 
fk-T Sfi*K±©fflJ9fTf60®ffl frritfc^ <t UT a - KStlT^* RRF©»tt 

4. 43° coaK-cisi^-rsci^ai-r-Sx it^JS3{rifi«©^ 0 

5. fds©M*MS©RRF*3- KLTl^Sfrrate^'g't/IBffr^la*^^^ 
^-/7X; K*f&KU dtl**»a©af*{=#ALTflb©a^^©RRF*a 

6. fl!i©M^^©RRF*3- KLT<.^frr£g^£#t;WJt£l&*^/c'K? 

LTfflfflttfcffefcU 5iSLT4-5, RRF©flMB2rfe 0 

7. fSs©»*<ii»||-C*S^ ft^clg 6 HIS«©^?* 0 

8. fi!i©®^*$ifSM*x-cfc6> m3#S6cs&*fc©:&feo 

9 . w^ii 7 Kia*t©2rafcic ct r> t»n/-c^agM rrf c 

10. T!E©&£E7!l*W , rs&Mfrro 
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ATGATCAACGAGATCAAGAAGGAAGCGCAGGAGCGCATGGGCAAGACCCTGGAAG 
CGCTGGGCCATGCCT 

TCGCGAAGATTCGTACCGGTCGCGCGCATCCGAGCATCCTGGATAGCGTGATGGTTT 
CCTATTACGGGGC 

CGATACGCCGCTGCGCCAGGTCGCCAACGTCACCGTGGAAGACTCCCGTACCCTGG 

CCCTGGCCGTGTTC • 
GACAAGAGCATGATCCAGGCGGTCGAGAAGGCCATCATGACCTCCGACCTGGGGCT 

CAACCCGGCCACCG 

CCGGCACCACCATCCGCGTACCGATGCCGOCCCTGACCGAGGAGACCCGCAAGGGC 
TACACCAAGCAGGC 

GCGTGCCGAGGCCGAGCAGGCGCGGGTTTCCGTGCGCAACATCCGTCGCGATGCGC 
TGGCCCAGTTGAAG 

GACCTGCAGAAGGAAAAGGAAATCAGCGAGGACGAAGAGCGCCGCGCCGGCGACG 
ACGTGCAGAAGCTGA 

CCGACAAGTTCATCGGTGAGATCGAGAAGGCACTGGAAGCCAAAGAAGCGGACCTC 
ATGGCTGTCTGA 



MINEIKKEAQERMGKTLEALGHAFAKIRTGRAHPSILDSVMVSYYGADTPLRQVANVTV 
EDSRTLALAVF 

DKSMIQAVEKA1MTSDLGLNPATAGTT1RVPMPALTEETRKGYTKQARAEAEQARVSVR 
NIRRDALAQLK 

DLQKEKEISEDEERRAGDDVQKLTDKFIGEIEKALEAKEADLMAV 
12. »3fcia8lc£«©:^l::J:oT»£*irt:X RRFo 
1 3. TIB©lg*Eyy*W'rSX frr e 

ATGATCAACGAAATCAAGAAAGACGCCAAAGAGCGCATGCAGAAGTCGGTGGAATC 
GCTGTCCCACAACT 

TCGGTCGCATCCGTACCGGTCAGGCGCACCCAAGCATCCTGGAAGGTGTGATGGTGC 
CGTACTACGGCGC 

TGACACTCCGATCAAGCAAGTGGCCAACATCACTGTCAAAGACGCCCGTACCCTGC 
AAGTCGTTGCGTTC 

GAACGCAACATGCTGGGTGCCGTCGACAAAGCGATCGGCAGTGCAGGCCTGAACCT 
GAACCCGACCAACC 

TCGGTGAGTTGCTGCTCATCAGTATGCCGGCCCTGACCGAAGAAACCCGTCGTGGCT 
TCACCAAGCAAGC 

GCGTGACGTTGCTGAAGACGCGCGTGTTGCCGTGCGCAACATTCGTCGTGACGCGAA 
CAGCTCGCTGAAG 

GACCTGGTCAAGGAAAAAGAGATCAGTGAAGACGAAGAGCGTCGCGCGACTGGCG 
AGATCGACGATCTGA 

CCAAGAAATTCGTGGCTGAAATCGACGCGAAGCTGGCAGAGAAAGAAAAAGACCTG 
ATGGCCGTATAA 
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1 4. TI5©T ? SWtig.n&ti'fZ X RFF 0 



MINE1KKDAKERMQKSVESLSHNFGRIRTGQAHPSILEGVMVPYYGADTPIKQVANITVK 
DARTLQVVAF 

ERNMLGAVDKAIGSAGLNLNPTNLGELLLISMPALTEETRRGFTKQARDVAEDARVAV 
RNIRRDANSSLK 

DLVKEKEISEDEERRATGEIDDLTKKFVAEIDAKLAEKEKDLMAV 
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